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(54) Electronic apparatus 



(57) As an electronic apparatus In which a drive 
power source for generating a drive force to move a 
movable portion moving freely can be miniaturized, an 
multifunction electronic apparatus 1 has a main body 
2, an operation and display unit 3 as a movable portion, 
a drive mechanism 4, the first and second energizing 



units, a guide groove 1 9 and a slide groove 21 . The drive 
mechanism 4 has a movable arm 15 as a movable por- 
tion. The first and second energizing units energize the 
operation and display unit 3 and the movable arm 15. 
The guide groove 19 and the slide groove 21 change 
the energizing forces of the first and second energizing 
units between the first position and the second position. 



CM 
< 

o> 
in 



a. 

LU 




FIG. 1 



PrifitBd by Jouve, 7S001 PARIS (FR) 



1 

Description 

BACKGROUND OF THE INVENTION 

Reld of the Invention 

[0001] This invention relates to an electronic appara- 
tus having a front panel movable against a main body 
mounted on a car as a vehicle. 

Description of the Related Art 

[0002] A car stereo system (refer Patent document 1 ) 
as the electronic apparatus is mounted in an instrument 
panel of a car as a vehicle. The car stereo system has 
a main body to t>e mounted in the instrument panel and 
a front panel including a display such as an LCD display 
and various operating switches, as a movable portion. 
[0003] The main txxly is provided therein with a CD 
player, an MD player or DVD-ROM player for a naviga- 
tion system. The front panel is for displaying map infor- 
mation of the navigation system or Informatton to show 
playback conditions of the CD player or the MD player 
on the display. The front panel is provided with a touch- 
type or a push-type switch to be operated for acting var- 
ious functions of the navigation system, the CD player 
or the MD player. 

[0004] The aforesaid car stereo system is provided at 
a surface of the main body opposite to an operator (call 
a front surface hereafter) with an insertion opening for 
inserting a CD, an MD or a DVD-ROM therethrough into 
the main body to reduce a required area of the instru- 
ment panel for mounting the main body. And in the car 
stereo system, the front panel is slidabie between a po- 
sition to cover the front surface and a position to open 
at least a part of the front surface. 
[0005] In the aforesaid car stereo system, a CD, an 
MD or a DVD-ROM is inserted into and extracted from 
the main body to position the front panel at the position 
to open at least a part of the front surface of the main 
body. After inserting the CD, the MD or the DVD-ROM 
into the main t>ody, the front panel is moved to the po- 
sition to cover the front surface, and the touch-type 
switch or the various push-type switches are operated 
to drive the CD player, the MD player or the DVD-ROM 
player. The Information to show playback conditions of 
these players is shown on the LCD display. 
[0006] In the aforesaid usual car stereo system, the 
front panel is movable slidably between a position to 
cover the front surface and a position to open at least a 
part of the front surface. In the usual car stereo system, 
the front panel or a moving memt>er interkx^kingly with 
the front panel is pushed by a constant pushing force of 
a cushion formed with rubber or a coil spring between 
a position to cover the front surface and a position to 
open at least a part of the front surface. Thereby, the 
front panel of the usual car stereo system Is prevented 
from vibrating caused by vibration of the car in driving 



2 

so as to prevent from a noise by vibration of the front 
panel. 

[0007] The patent reference 1 is Japan Patent Appli- 
cation Laid-open HI 0-51 712. 

5 

Objects to k>e solved 

[0008] In the usual car stereo system, the front panel 
or a moving member interlockingty with the front panel 

10 is pushed tiy a constant pushing force of a cushton 
formed with rubt>er or a coil spring over an area k>etween 
the position to cover the front surface and the position 
to open at least a part of the front surface. A required 
drive force of a drive power source Vke a motor for nxjv- 
ing the front panel may be apt to be increased. In a car 
stereo system specified by that a bottom end portion of 
the front panel is projected from the main body and a 
top end portion of the front panel is moved along the 
front surface of the main body, the largest drive foroe is 

20 required for starting the front panel to move from the 
position to open at lesist a part of the front surface toward 
the posHton to cover the front surface. 
[0009] Therefore, In the usual car stereo system, a 
drive power source like a motor may be enlarged and 

25 the cost may be increased. Thereby, the other electronic 
parts mounted in the electronk: apparatus like the afore- 
sM car stereo system may t>e limited In size and the 
cost of the electronic apparatus may be increased. 
[0010] To overcome the atx3ve drawback, one object 

30 of this inventfon is to provkle an electronk: apparatus 
whk^h a drive power source for generating a drive force 
to nrK>ve a movable porton to move freely against the 
main body can be miniaturized and the cost can be re- 
duced. 

35 

SUMMARY OF THE INVENTION 
How to attain the object 

4o [001 1] In order to attain the objects, an electronic ap- 
paratus according to this invention is specified, in an 
electronk: apparatus having a movable portion to be 
moved by a driving force of a drive power source be- 
tween a first positfon arKl a second positfon against a 

^ main body, by that the electronic apparatus includes en- 
ergizing device for energizing the movable porton over 
an area between the first position and the second posi- 
tion, and changing devtee for changing an energizing 
force of the energizing device to energize the nrK>vable 

50 portion between the first position and the second posi- 
tion. 

[001 2] In the electronk: apparatus according to this in- 
ventton, the changing devfoe changes the energizing 
force of the energizing device to energize the movable 
55 portion between the first position and the second posi- 
tion. Thereby, the energizing force can be reduced when 
a load on the drive power source is large. 
[001 3] If a k>ad on the drive power source of the elec- 
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tronic apparatus according to this invention is larger 
when the movable portion is positioned between a cent- 
er of the first and second positions and the first position, 
the changing device may preferably make the first en- 
ergizing force of the energizing device smaller than the s 
second energizing force of the energizing device on po- 
sitioning the movable portion between a center of the 
first and second positions and the second position. The 
changing device may preferably have a first zone in 
which the energizing device energizes the movable por- io 
t'lon with the first energizing force when the movable por- 
tion positioned k>etween a center of the first and sec- 
ond positions and the first position, a second zone In 
which the energizing device energizes the movable por- 
tion with the second energizing force when the movable is 
portion is positioned between a center of the first and 
second positions and the second position, and a transi- 
tion zone, being disposed between the first zone and 
the second zone, In which the energizing force of the 
energizing device is changed between the first energiz- ^ 
ing force and the second energizing force. 
[0014] The changing device may preferably change 
the energizing force of the energizing device gradually 
from the first energizing force to the second energizing 
force. The changing device may preferably change the 2S 
energizing force of the energizing device energizes 
stepwise from the first energizing force to the second 
energizing force. 

[0015] The changing device may be disposed in one 
of the movable portion and the main body, and the en- so 
ergizing device may be disposed in the other of the mov- 
able portion and the main body. The changing device 
may have an energized memt>er to contact with the 
changing device and an energizing member to energize 
the energized member toward the changing device. The 3s 
movable portion may be preferably a front panel or a 
movable arm. 

[0016] The energizing device may have a first ener- 
gizing device including a roller mounted at the front pan- 
el and a first energizing memberfor energizing the roller. 4o 
The changing device is received the roller to penetrate 
therein, and a depth of a portion which the roller at the 
first position penetrates into and a depth of a portion 
which the roller at the second position penetrates into 
may be different. ^ 
[0017] The energizing device may have a second en- 
ergizing device, the second energizing device including 
a rotating member mounted rotatably at the main body 
and a second energizing meml>er for energizing the ro- 
tating member toward the movable arm. The changing so 
device may l>e contacted with the rotating memt)er, and 
a height of a portion at which the rotating member at the 
first position contacts and a height of a portion at which 
the rotating member at the second portion contacts may 
be different. 55 
[0018] The above and other objects and features of 
this invention will become more apparent from the fol- 
lowing description taken in conjunction with the accom- 



panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

Fig. 1 is a perspective view of an external appear- 
ance of an emkxxdiment of a multi-furK:tk>n electron- 
ic apparatus according to this invention; 
Fig. 2 is a perspecth^e view of the multi-function 
electronk: apparatus according to Fig. 1 , in whfoh 
an operation and display unit is positioned at the 
third position; 

Fig. 3 is a perspective view of the mutti-functton 
electronk: apparatus according to Rg. 1 , in whteh 
the operation and display unit is posrtk>ned at the 
first position; 

Fig. 4 is a side view of a main part of the multi-func- 
tion electronk: apparatus according to Rg. 3; 
Fig. 5 is a side view of a main part of the multi-func- 
tion electronic apparatus according to Rg. 2; 
Fig. 6 is a side view of a main part of the multi-func- 
tion electronk: apparatus according to Rg. 1 ; 
Fig. 7 is a partially sectional expanded view of the 
VII area of the multi-fonction electronic apparatus 
in Rg. 4; 

Fig. 8 is a partially sectional expanded view, show- 
ing the other end portfon of the rotating menter po- 
sitioned on the slant portion in the multi-function 
electronic apparatus in Fig. 7; 
Fig. 9 is a partially sectional expanded view of the 
IX area of the multi-functton electronk: apparatus in 
Fig. 6; 

Ftg. 1 0A is a partially sectional inside view of a ver- 
tical wall of the multi-funcfion electronic apparatus 
in Rg. 1 ; 

Rg. 1 0B is a sectional view taken along the A-B-C 
line in Rg. 10A; 

Rg. 11 IS a secttonal view taken afong the XI-XI line 
in Rg. 4; 

Fig. 12 is a partially sectfonal view, showing the roll- 
er positioned on the slant portion in the multi-func- 
tion electronk: apparatus in Fig. 11 ; 
Ftg. 13 is a sectk>nal view taken along the XIII-XIII 
fine in Fig. 6; 

Fig. 14 is a sectional view of one modified emtsod- 
iment of a movable arm shown In Fig. 4; 
Fig. 15 IS a sectional view of another modified em- 
t)Odiment of a movable arm shown In Fig. 4; 
Fig. 16 is a sectional view of one modified embod- 
iment of a guide groove shown in Fig. 108; 
Rg. 1 7A is a sectional view of another modified em- 
bodiment of the movable arm shown in Rg. 108; 
Ftg. 1 78 is a secttonal view taken along the D-D line 
in Rg. 17A; 

Fig. 18 IS a sectional view of further modified em- 
bodiment of the movable arm shown in Ftg. 108; 
and 
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Fig. 1 9 is a sectional view of one modified embod- 
inient of a second pushing (corresponding to ener- 
gizing) unit and a slide groove shown in Rg. 4. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0020] A multi-function electronic apparatus 1 as a 
first emt>odiment of an electronic apparatus according 
to this invention is described with reference to Fig. 1-13. 
The multi-function electronic apparatus 1 shown in Rg. 
1 1s mounted in an instru ment panel of a car as a vehicle. 
The mutti-function electronic apparatus 1 has a main 
body 2, an operation and display unit 3 as a front panel 
and a drive mechanism 4 (shown in Rg. 4-6) for moving 
sltdingly the operation and display unit 3 against a later- 
described front surface 10a, as shown in Rg. 1-3. 
[0021] The main body 2 includes a case 5 formed box- 
like, a chassis 10 (shown in Rg. 4-6) to be received in 
the case 5, the front surface 10a as one surface at a 
front of the case 5 shown near side in Rg. 2, and a play- 
back devise like a CD player 6 to be received in the case 
5. The case 5 has a plurality of vertk:al walls 1 0c formed 
integrally as standing from all edges of the front surface 
1 0a. A space formed by the plurality of vertical walls 1 0c 
receives the operation and display unit 3 to rotate freely 
therein. 

[0022] The chassis 10 is made of sheet metal. The 
chassis 10 has a plate-like bottom chassis 11 and side 
chassises 12 standing from both edges of widthwise of 
the bottom chassis 11. The bottom chassis 11 is dis- 
posed above a bottom wall 5a (shown in Rg.1 -3) of the 
case 5 of the main body 2. 

[0023] According to the emtx>diment, a CD player 6, 
an MD player 7 and a DVD-ROM player 8 for a naviga- 
tion system as playback devices are received in the 
case 5. A not-shown FM/AM tuner for receiving radk> 
transmisston and a not-shown TV tuner for receiving TV 
transmission are received in the case 5. The playback 
devices and tuners are operated by pushing later-de- 
scribed push button 18 disposed In the operatton and 
display unit 3. 

[0024] The front surface 1 0a is provided with a slit 1 3a 
for inserting an MD into the MD player 7 and insertksn 
openings 13b, 13c for inserting a CD and a DVD-ROM 
Into the CD player 6 and the DVD-ROM player 8. 
[0025] The operation and display unit 3 has a display 
panel 14 including an LCD display (Liquid Crystal Dis- 
play) for displaying image information. In the operatk>n 
and display unit 3, map information replayed by the 
DVD-ROM player 8 and images by TV transmission re- 
ceived by the TV tuner are displayed in the display panel 
14. 

[0026] A top end portion 3a as one end portion of the 
operation and display unit 3 is mounted on the case 5, 
i.e. the main body 2, so as to slide freely along the front 
surface 10a. A bottom end portion 3b as the other end 
portk>n thereof is provided so as to freely project from 
the front surface 10a and return thereto. 
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[0027] The operatnn and display unit 3 has a plurality 
of push buttons 1 8 on a surface thereof. The push button 
18 is pushed by an operator for operation. The respec- 
tive players 6, 7, 8 received in the case 5 are driven by 

5 operating the push buttons 18. 

[0028] The operation and display unit 3 is moved be- 
tween a first posrton shown In Rg. 3 and a second po- 
sitksn shown in Fig. 1 through a third position shown in 
Rg 2 between the first positk>n and the second position 

10 by operating the push button 1 8. The roller 26 is moved 
in a later-descrit)ed gukJe groove 19 by action of the 
drive mechanism 4 so that the operation and display unit 
3 can be moved between the first position and the sec- 
ond position. 

15 [0029] The operation and display unit 3 is moved from 
the first position through the third position to the second 
position in order. The operation and display unit 3 is also 
moved from the second position through the third posi- 
tion to the first position In order. At that time, the txsttom 

20 end portk)n 3b of the operation and display unit 3 is pro- 
jecting from the front surface 10a and the top end 
portion3a of the operation and display unit 3 is sliding 
afong the front surface 10a. 

[0030] All of the slit 1 3a and insertion openings 1 3b, 

25 13c disposed at the front surface 10a are opened as 
shown in Rg. 3 when the operation and display unit 3 is 
at the first positnn. The operation and display unit 3 at 
the first positfon opens the front surface 10a. The oper- 
ation and display unit 3 at the third position opens the 

30 insertion openings 13b, 13c and covers the slit 13a. 
[0031] The operation and display unit 3 at the third 
position covers a part of the front surface 10a. The op- 
eration and display unit 3 at the second position covers 
the slit 3a and the insertion openings 1 3b, 1 3c as shown 

35 in Rg: 1 . The operation and display unit 3 at the second 
position covers all over the front surface 10a. 
[0032] When a select button (for selecting CD or MS) 
or an OPEN button of the push buttons 18 is pushed, 
the operation and display unit 3 is moved slidingly by 

^ the drive mechanism 4. In other words, when CD is se- 
lected with the select button, the operation and display 
unit 3 is moved slidingly to the third position by the drive 
mechanism 4. 

[0033] When the OPEN button is pushed, the opera- 
^ tion and display unit 3 is moved slidingly to the first po- 
sition in which all of insertion openings (slit 13a, the in- 
sertion openings 1 3b and 1 3c) disposed at the front sur- 
face 1 0a of the chassis 10 are opened. After a required 
disk like the CD or the MD is inserted or ejected through 
50 the slit 13a or the insertion openings 10b, 10c, the op- 
eration and display unit 3 is moved automatically by the 
drive mechanism 4 to the second position (position of 
covering all of the slit 13a, the insertion openings 13b 
and 1 3c) in which the operation and display unit 3 covers 
55 tiie front surface 10a of the chassis 10. 

[0034] After the required disk is inserted at the first 
position or the third position in which the front surface 
10a of the chassis 10 is opened, the operation and dis- 
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play unit 3 is moved automatically to the second position 
in which the front surface 10a is covered. Thereafter, 
when a PLAY button or SEARCH button of push buttons 
18 is operated, playing the disk or search operation is 
performed. 

[0035] Slide motion of the operation and display unit 
3 is perforated by that a not-shown micro-computer con- 
trols a rotating direction and rotating speed of a later- 
descrit>ed motor 16 of the drive mechanism 4. The mi- 
cro-computer recognizes inserting the disk and operat- 
ing the push button 1 8 and controls the rotating direction 
and the rotating speed of the motor 16 so as to move 
sfidingly and position the operation and display unit 3 at 
a position corresponding to operations. 
[0036] The drive mechanism 4 has a movable arm 1 5 
and the motor 16 as the drive power source, as shown 
in Fig. 4-6. The movable arm 15 is formed into band- 
shape extending in one direction. The movable arm 15 
is supported by the chassis 10 so as to cross the length- 
wise of the movable arm 15 with the front surface 10a. 
The movable arm 15 is supported slidably along the 
lengthwise thereof by the chassis 1 0. Then, the movable 
arm 1 5 is disposed slidably along a direction perpendic- 
ular to the front surface 1 0a. One end portion 1 5a, closer 
to the operation and display unit 3, of the movable arm 
15 projects from the front surface 10a by sliding. 
[0037] Two movable arms 15 are disposed along in- 
ner walls of t>oth side chassises 12 of the chassis 10. 
Each movable arm 15 is provided at one end portion 
15a with a hole. A pin disposed on each side wall of the 
bottom end portion 3b of the operation and display unit 
3 is fitted rotatably with the hole. Thereby, the movable 
arms 15 support rotatably the bottom end portions 3b of 
the operation and display unit 3, and move together with 
the operation and display unit 3. 
[0038] The motor 16 moves the respective movable 
arms 15 slidingly against the chassis 10 along length- 
wise of the movable arms 1 5. In other words, the respec- 
tive movable arms 1 5 are moved inwardly and outwardly 
against the chassis 10 through not-shown through holes 
disposed at bottom area of the front surface 10a. 
[0039] In the drive mechanism 4 having atx3ve struc- 
ture, respective movable arms 1 5 are moved inwardly 
and outwardly against the chassis 10 by drive force of 
the motor 16. Thereby, later-described rollers 26 provid- 
ed at the operation and display unit 3 slide along the 
guide grooves 19. 

[0040] When respective movable arms 1 5 are moved 
outwardly against the chassis 10 by drive force of the 
motor 16, the operation and display unit 3 is positioned 
to make a surface thereof face upward. Thus, the oper- 
ation and display unit 3 is moved to the third position or 
the first position to open the front surface 10a of the 
chassis 10. When respective movable arms 15 are 
moved Inwardly against the chassis 10, the operation 
and display unit 3 laid down is moved to the second po- 
sition to cover the front surface 10a of the chassis 10, 
and the rollers 26 are positioned at top end portions 1 9b 



of the guide grooves 19. 

[0041] When the operation and display unit 3 posi- 
tioned at the first position and the movable arms 1 5 are 
moved toward the second position, a load of the motor 

5 16 reaches the maximum value. The load of the motor 
16 on positioning the operatton and display unit 3 and 
the movable arms 1 5 close to the first position is higher 
than the load of the motor 16 on positioning the opera- 
tion and display unit 3 and the movable arms 15 dose 

10 to the second position. 

[0042] The operation and display unit 3 and the mov- 
able arms 1 5 are moved between the first position and 
the second position against the main body 2 by drive 
force of the motor 16. The operation and display unit 3 

IS and the movable arms 15 correspond to the movable 
portion described In this specification. 
[0043] The multi-function electronic apparatus 1 has 
the guide grooves 1 9 as changing device, a first pushing 
unit 20 as the first pushing device, a slide groove 21 as 

20 changing device and a second pushing unit 22 as the 
second pushing device. 

[0044] The gukie grooves 19 are disposed on inner 
surfaces of the vertical walls 1 0c facing to the both sides 
of the operation and display unit 3 received in the afbre- 

25 said space at the second position. In other words, the 
guide grooves 19 are provkJed in the main body 2. 
[0045] The gukle grooves 19 extend vertically so as 
to be formed dent from the inner surfaces of the vertical 
walls 10c. The later-described rollers 26 provided at the 

30 both skies of the top end portk>n 3a of the operatk^n and 
display unit 3 are engaged slklably with the guide 
grooves 19. Thus, the rollers 26 penetrate Into the guide 
grooves 1 9. The guide rollers 26 are k>cated in a bottom 
end portion (one end portk>n) 19a at the aforesaid first 

35 positton as shown in Fig. 4. The guide rollers 26 are k>- 
cated in a top end portton (the other end portion) 19b at 
the second position as shown in Rg. 6. The guide rollers 
26 are located in a central portion 19c at the third posi- 
tion as shown in Rg. 5. 

40 [0046] A projecton 23 is provided in the gukie groove 
19 as shown in Rg. 10A, 10B. The projection 23 Is dis- 
posed between the central portion 19c and the top end 
portion 19b to extend vertically. The proj ection 23 is 
formed between a bottom surface of the gukie groove 

^ 19 arui one inner surface continued to the tx>ttom sur- 
face as projecting from the both surfaces. 
[0047] The projection 23 has a slant portion 24 and a 
flat portion 25. The slant portion is provided at the central 
portion 19c of the guide groove 19. A projecting height 

so of the slant portion 24 from the inner surface of the guide 
groove 19 is gradually increasing from the bottom end 
portion 19a toward the top end portk>n 19b of the guide 
groove 19. 

[0048] The flat portion 25 continued to the slant por- 
55 tion 24 is provided between the slant portion 24 and the 
top end portion 1 9b. A projecting he'ig ht of the flat portion 
25 from the inner surface is constant along a lengthwise 
of the gukie groove 19. A later-described chamfer 28 of 
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the roller 26 penetrating In the guide groove 19 abuts 
on the slant portion 24 and the flat portion 25, I.e. the 
proj ection 23. When the movable arm 1 5 moves a pre- 
determined distance A (shown In Fig. 7, 8) while the op- 
eration and display unit 3 is moved from the first position 
to the second position, the chamfer 28 of the roller 26 
starts to contact with the slant portion 24. When the op- 
eration and display unit 3 is positioned at the third posi- 
tion, the chamfer 28 of the roller 26 abuts on the flat 
portion 25. 

[0049] By making the chamfer 28 abut on the projec- 
tion 23, the roller 26 pushed by a later-descrit>ed a coil 
spring 27 is displaced toward the operation and display 
unit 3 against the pushing force of the coll spring 27. In 
other words, when the roller 26 abuts on the projection 
23, the coil spring 27 is compressed. Thereby, the push- 
ing force that the coil spring 27 pushes the roller 26 and 
the projection 23, i.e. the operation and display unit 3 is 
increasing. 

[0050] A second zone R2a in which the flat portion 25 
of the guide groove 19 is provided (shown In Fig. 10A, 
10B) corresponds to the second zone described in this 
specification. A transition zone R3a in which the slant 
portion 24 of the guide groove 19 is provided (shown in 
Fig. 10A, 108) corresponds to the transition zone de- 
scribed in this specification. The transition zone R3a is 
disposed between the later-described first zone Ria 
and the second zone R2a. The first zone Ria in which 
the projection 23 of the guide groove 1 9 Is not provided 
(shown in Fig. 10A, 108) corresponds to the first zone 
described in this specification. Thus, the guide groove 
19 has the zones Ria, R2a, R3a. 
[0051] A depth D2 of the guide groove 1 9 at the sec- 
ond zone R2a having the aforesaid projection 23 is 
smaller than a depth D1 of the guide groove 19 at the 
first zone R1a, as shown Fig. 108. in other words, the 
depth D1 of the guide groove 1 9 at the first zone R1 a in 
which the roller 26 penetrates when the operation and 
display unit 3 is positioned close to the first position and 
the depth D2 of the guide groove 1 9 at the second zone 
R2a in which the roller 26 penetrates when the operation 
and display unit 3 is positioned close to the first position 
are different. The first zone R1 a corresponds to the first 
portion described in this specification and the second 
zone R2a corresponds to the second portion descrit>ed 
in this specification. 

[0052] A first pushing unit 20 is mounted on the oper- 
ation and display unit 3. The first pushing unit 20 in- 
cludes the roller 26 as a pushed member and the coil 
spring 27 as a pushing member as shown in Rg. 11-13. 
The rollers 26 formed into cylindrical shape are nrx>unted 
rotatably around shafts on the both side surfaces of the 
top end portion 3a of the operation and display unit 3. 
The roller 26 projects from the side surface of the oper- 
ation and display unit 3. The roller 26 is supported to 
project freely from the top end portion 3a of the operation 
and display unit 3 and return thereto. 
[0053] The roller 26 is engaged rotatably around the 



shaft with the aforesaid guide groove 19 so as to move 
freely along the guide groove 19. The roller 26 contacts 
with the guide groove 1 9. The roller 26 has the chamfer 
28 around at an outer edge thereof as shown in Fig. 

5 11-13. While the movable ami 15 nrK>ves the predeter- 
mined distance A from the first position, an «nd surface 
26a of the roller 26 contacts with the bottom surface of 
the guide groove 19. While the nrx>vable arm 15 moves 
to the second position over the predetermined distance 

10 A, the chamfer 28 contacts with the projection 23 of the 
guide groove 19. 

[0054] The coil spring 27 is disposed between the op- 
eration and display unit 3 and the roller 26 so as to push 
(corresponding to energize in this specification) the roll- 

15 er 26 in a direction of projecting from the operation and 
display unit 3. The coll spring 27 pushes the roller 26 
toward the guide groove 19. Thus, the first pushing unit 
20 pushes the operation and display unit 3 over an area 
t}etween the first pos'rt'ion and the second position with 

20 a reaction force generated by pushing the roller 26 to- 
ward the guide groove 1 9, i.e. the main body 2. The coil 
spring 27 corresponds to the first energizing memt>er 
described in this specification. 

[0055] According to the guide groove 1 9 and the first 

25 pushing unit 20 structured above, the roller 26 is posi- 
tioned in the first zone R1 a when the operation and dis- 
play unit 3 is positioned close to the first position. The 
end surface 26a of the roller 26 abuts on the t)ottom sur- 
face of the guide groove 19 so that the first pushing unit 

30 2Q pushes the guide groove 19, i.e. the operation and 
display unit 3, with a first pushing force Fla (shown in 
Fig. 11) . Thereby, in the first zone Ria, the operation 
and display unit 3 is positioned close to the first position 
and the first pushing unit 20 pushes the operation and 

35 display unit 3 with the first pushing force Fla. 

[0056] When the operation and display unit 3 is posi- 
tioned close to the second position, the roller 26 is po- 
sitioned in the second zone R2a. The chamfer 28 of the 
roller 26 abuts on the flat portion 25 of the projection 23 

40 in the guide groove 1 9 and thereby, the coil spring 27 is 
compressed. The first pushing unit 20 pushes the guide 
groove 19, i.e. the operation and display unit 3, with the 
second pushing force F2a (shown in Fig. 13). Thereby, 
in the second zone R2a, the operation and display unit 

45 3 is positioned close to the second position and the first 
pushing unit 20 pushes the operation and display unit 3 
with the second pushing force F2a. 
[0057] The coil spring 27 is more compressed at the 
second position than at the first position so that the first 

so pushing force Fla is smaller than the second pushing 
force F2a. 

[0058] According as the operation and display unit 3 
is moving from the first position toward the second po- 
sition, the chamfer 28 of the roller 26 abuts on the slant 
55 portion 24 of the projection 23 so that the coil spring 27 
Is gradually compressed. The roller 26 is positioned in 
the transition zone R3a. Thus, the pushing force of the 
first pushing unit 20 is gradually changed from the first 
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pushing force Fla to the second pushing force F2a. 
[0059] According as the operation and display unit 3 
is moving from the second position toward the first po- 
sition, the chamfer 28 of the roller 26 contacts in order 
with the flat portion 25 and the slant portion 24 of the 
projection 23. Thereby, the coil spring 27 is gradually 
returned. The roller 26 is positioned in the transition 
zone R3a. Thus, the pushing force of the first pushing 
unit 20 is gradually changed from the second pushing 
force F2a to the first pushing force F1a. 
[0060] As mentioned above, the guide groove 19 
changes the pushing force of the first pushing unit 20 
between the first position and the second position. The 
guide groove 19 malces the first pushing force Fla of 
the first pushing unit 20, when the operation and display 
unit 3 is positioned close to the first position, smaller 
than the second pushing force F2a of the first pushing 
unit 20, when the operation and display unit 3 is posi- 
tioned close to the second position. 
[0061] When the operation and display unit 3 moves 
from the first position toward the second position, the 
pushing force of the first pushing unit 20 is changed 
gradually from the first pushing force F1 a to the second 
pushing force F2a in the transition zone R3a. When the 
operation and display unit 3 moves from the second po- 
sition toward the first position, the pushing force of the 
first pushing unit 20 is changed gradually from the sec- 
ond pushing force F2a to the first pushing force F1 a in 
the transition zone R3a. The first pushing unit 20 corre- 
sponds to the pushing device descrit>ed in this specifi- 
cation. 

[0062] A slide groove 21 is provided on one surface 
(call a top surface hereafter) of the movable arm 15 lo- 
cated upside in Fig. 4-6. The slide groove 21 is provided 
at the movable arm 15 as the movable portion. A later- 
described rotating memt>er 32 penetrates into the slide 
groove 21. 

[0063] The slide groove 21 is formed hollow from the 
top surface of the movable arm 15 to extend in a direc- 
tion of lengthwise of the movable arm 1 5, i.e. in a moving 
direction of the movable arm 15. When the operation 
and display unit 3 is positioned at the first position, the 
rotating memt)er 32 is positioned in a rear end portion 
(one end portion) 21 a at right end of the slide groove 21 , 
far from the operation and display unit 3 in Rg. 4. When 
the operation and display unit 3 is positioned at the sec- 
ond position, the rotating member 32 is positioned in a 
front end portion (the other end portion) 21b at left end 
of the slide groove 21 , close to the operation and display 
unit 3 in Fig. 6. When the operation and display unit 3 *ts 
positioned at the third position, the rotating member 32 
is positioned in a middle portion 21c of the slide groove 
21 in Fig. 5. 

[0064] The slide groove 21 has a first flat portion 29 
(shown in Fig. 7, 8) , a second flat portion 30 (shown in 
Fig. 8, 9) and a slant portion 31 (shown in Fig. 7, 8) . 
The first flat portion 29 is disposed at the rear end portion 
(the one end portion) of the movable arm 15. The sec- 



ond fiat portion 30 is disposed at the front end portion 
(the other end portion) 15a of the movable arm 15. A 
height T2 of the second flat portion 30 from the bottom 
chassis 11 of the chassis 10 is higher than a height T1 

5 of the first flat portion 29 from the bottom chassis 1 1 . 
The slant portion 31 is disposed t>etween the first flat 
portion 29 and the second flat portion 30 to connect the 
first and second flat portions 29, 30. Height of the slant 
portion 31 from the bottom chassis 11 of the chassis 10 

10 is gradually increased from the first flat portion 29 to the 
second flat portion 30. 

[0065] The rotating member 32 contacts with the slide 
groove 21 . While the movable arm 1 5 moves the prede- 
termined distance A from the first position, the rotating 

15 member 32 contacts with the first flat portion 29. When 
the movable arm 1 5 moves over the predetermined dis- 
tance A while the operation and display unit 3 moves 
from the first position toward the second position, the 
rotating memt>er 32 starts to contact with the slant por- 

20 tion 31 . When the movable arm 15 is positioned at the 
third position, the rotating member 32 contacts with the 
second flat portion 30. 

[0066] When the rotating member 32 contacts with 
the slant portion 31 and the second flat portion 30, the 

25 rotating memk>er 32 pulled by a later-described coil 
spring 33 nrK>ves upward against a pulling force of the 
coil spring 33. Thereby, when the rotating member 32 
contacts with the slant portion 31 and the second flat 
portion 30. the coil spring 33 is extended. Therefore, the 

30 pulling force of coil spring 33 for pulling the rotating 
member 33, i.e. a force for pushing the movable arm 1 5, 
is increased. 

[0067] The first zone Rib of the slide groove 21 
(shown in Fig. 7, 8) where the first flat portion 29 is dis- 

35 posed corresponds to the first zone described in this 
specification. The second zone R2b of the slide groove 
21 {shown in Fig. 7-9) where the second flat portion 30 
IS disposed corresponds to the second zone described 
in this specification. The transition zone R3b of the slide 

4o groove 21 (shown in Fig. 7, 8) where the slant portion 
31 is disposed corresponds to the transition zone de- 
scrik>ed in this specification. The transition zone R3b is 
disposed between the first zone Rib and the second 
zone R2b. Thus, the slide groove 21 has the zones R1 b, 

45 R2b. R3b. 

[0068] The slide groove 21 is provided with the first 
fiat portion 29, the second flat portion 30 and the slant 
portion 31 so that the height T2 from the tx>ttom chassis 
1 1 of the second flat portion 30 contacted with the rotat- 

50 ing member 32 in the second zone R2b is made higher 
than the height T1 from the kwttom chassis 1 1 of the first 
flat portion 29 contacted with the rotating member 32 in 
the tirst zone R1 b. in other words, the height T1 of the 
slide groove 21 contacted with the rotating member 32 

55 in the first zone R1 b when the movable arm 1 5 is posi- 
tioned close to the first position and the height T2 of the 
slide groove 21 contacted with the rotating memt)er 32 
in the second zone R2b when the movable arm 15 is 



13 EP 1454 796 A2 14 



positioned close to the second position are different. 
The first zone Rib corresponds to the first portion de- 
scrit)ed in this specification and the second zone R2b 
corresponds to the second portion described in this 
specification 

[0069] A second pushing unit 22 is mounted on the 
side chassis 12 of the chassis 10 in the main txxiy 2. 
The second pushing unit 22 has the rotating member 32 
as a pushed member and the coil spring 33 as a pushing 
member, as shown in Fig. 4-6. The rotating member 32 
is formed plate-iil^e and supported rotatably around one 
end portion thereof by the side chassis 12. The other 
end portion of the rotating member 32 penetrates into 
the slide groove 21 and abuts on the slide groove 21 . 
[0070] One end of the coil spring 33 is mounted on 
the side chassis 12 and the other end of the coil spring 
33 is mounted on the rotating member 32. The coil 
spring 33 makes the other end portion of the rotating 
memt)er 32 push toward the slide groove 21, i.e. the 
movable arm 15. Thus, the second pushing unit 22 
pushes the movable arm 15 over the area between the 
first position and the second position. The coil spring 33 
corresponds to the second pushing member described 
in this specification. 

[0071] According to the alx>ve structured slide groove 
21 and the second pushing unit 22, the other end of the 
rotating member 32 abuts on the first flat portion 29 of 
the slide groove 21 when the nrx>vable arm 15, i.e. the 
operation and display unit 3, is positioned close to the 
first position. The rotating member 32 is pushed toward 
the slide groove 21 by the pulling force of the coil spring 
33, so that the second pushing unit 22 pushes the slide 
groove 21 , i.e. the movable arm 1 5, with the first pushing 
force Fib (shown in Rg. 4, 7) . Thus, in the first zone 
R1 b, the rTK)vable anrn 1 5, i.e. the operation and display 
unit 3, is positioned close to the first position and the 
second pushing unit 22 pushes the movable arm 1 5 with 
the first pushing force F1 b. 

[0072] When the movable arm 15, i.e. the operation 
and display unit 3, is positioned close to the second po- 
sition, the other end portion of the rotating nnember 32 
abuts on the slide groove 21 in the second zone R2b. 
The other end portion of rotating member 32 abuts on 
the second fiat portion 30 so that the coil spring 33 is 
extended. Thereby, the second pushing unit 22 pushes 
the slide groove 21, i.e. the movable arm 15, with the 
second pushing force F2b (shown in Fig. 6, 9) . Thus, in 
the second zone R2b, the movable arm 15, i.e. the op- 
eration and display unit 3, is positioned close to the sec- 
ond position and the second pushing unit 22 pushes the 
movable arm 15 with the second pushing force F2b. 
[0073] The coil spring 33 is extended at the first posi- 
tion more than at the second position. Therefore, the first 
pushing force Fib is smaller than the second pushing 
force F2b. 

[0074] According as the movable arm 15, i.e. the op- 
eration and display unit 3, moves from the first position 
toward the second position, the other end portion of the 



rotating member 32 abuts in order on from the first flat 
portion 29 to the slant portion 31 and the coil spring 33 
is extended gradually. (The other end portion of the ro- 
tating memt>er 32 is positioned in the transition zone 
s R3b.) The pushing force of the second pushing unit 22 
is changed g radually from the first pushing force F1 b to 
the second pushing force F2b. 

[0075] According as the movable arm 15, i.e. the op- 
eration and display unit 3, moves from the second po- 

10 sition toward the first position, the other end portion of 
the rotating memt>er 32 abuts in order on from the sec- 
ond flat portion 30 to the slant portion 31 and the coil 
spring 33 is returned gradually. (The other end portion 
of the rotating member 32 positioned in the transition 

IS zone R3b contacts with the slant portion 31 .) The push- 
ing force of the second pushing unit 22 is changed grad- 
ually from the second pushing force F2b to the first push- 
ing force Fib. 

[0076] Thus, the pushing force of the second pushing 
20 unit 22 is changed between the first position and the sec- 
ond position by the slide groove 21 . The slide groove 21 
makes the first pushing force F1 b of the second pushing 
unit 22 when the movable arm 1 5, i.e. the operatton and 
display unit 3, is positioned ck>se to the first position 
2S smaller than the second pushing force F2b of the sec- 
ond pushing unit 22 when the movable arm 15, i.e. the 
operation and display unit 3, Is positioned ck>se to the 
second position. 

[0077] According as the movable arm 15, i.e. the op- 
30 oration and display unit 3, moves from the first position 
toward the second position, the transition zone R3b 
changes the pushing force of the second pushing unit 
22 gradually from the first pushing force F1 b to the sec- 
ond pushing force F2b. According as the movable arm 
3S 15, I.e. the operation and display unit 3, moves from tlie 
second positk>n toward the first position, the transition 
zone R3b changes the pushing force of the second 
pushing unit 22 gradually from the second pushing force 
F2b to the first pushing force F1 b. The second pushing 
40 unit 22 corresponds to the pushing device described in 
this specification. 

[P07q NA^en the MD, the CD or the DVD-ROM is in- 
serted into the main kKxdy 2 of the aforesaid multi-func- 
tion electronk; apparatus 1, the operation and display 

45 unit 3 is positioned at the third positk>n shown in Fig. 2 
or at the first position shown in Fig. 3. When the CD or 
the DVD-ROM is inserted into the main body 2 and map 
information or image of TV broadcast wave is displayed 
on the display panel 14, the operafion and display unit 

so 3 is positioned at the third position shown in Fig. 2. When 
the MD, the CD or the DVD-ROM is played or map in- 
formation or image of TV broadcast wave is displayed 
on the display panel 14, the operatton and display unit 
3 IS positioned at the second position shown in Fig. 1 or 

ss at the third position shown in Fig. 2. 

[0O79] In the muiti-functksn electronk: apparatus 1, 
the operation and display unit 3 can be moved between 
the second position and the third position by pushing the 
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aforesaid push button 18 and can be positioned at any 
position between the second position and the third po- 
sition. Thus, the operation and display unit 3 in the multi- 
function electronic apparatus 1 can be changed in angle 
freely between the second position and the third posi- 
tion. 

[0080] The operation and display unit 3 positioned at 
any position between the second position and the third 
position in the multi-function electronic apparatus 1 can 
be moved to the first position by pushing the push button 
18. When the MD is inserted or the push button 18 is 
pushed at the first position, the operation and display 
unit 3 in the multi-function electronic apparatus 1 can be 
moved toward the second position. 
[0081] At the first position, the roller 26 is positioned 
at the bottom end portbn 19a of the guide groove 1 9 in 
the first zone R1 a as shown in Rg. 4, and the operation 
and display unit 3 is pushed with the first pushing force 
F1 a by the first pushing unit 20 as shown in Rg. 1 1 . And. 
the other end portion of the rotating member 32 is posi- 
tioned on the first flat portion 29 of the slide groove 21 
as shown in Fig. 4, and the movable arm 15 is pushed 
with the first pushing force Fib by the second pushing 
unit 22 as shown in Rg. 7. 

[0082] When the motor 16 is driven to move the op- 
eration and display unit 3 from the first position toward 
the second position, the movable arm 1 5 is firstly moved 
in a direction of lengthwise thereof . One end portion 1 5a 
of the movable arm 1 5 is penetrating in the front surface 
10a of the main body 2. According to the motion, the 
bottom end portion 3b of the operation and display unit 
3 moves toward the front surface 10a and simultane- 
ously the top end portion 3a of the operation and display 
unit 3 moves upward along the front surface 10a. 
[0083] The first pushing unit 20 pushes the operation 
and display unit 3 with the first pushing force F1 a smaller 
than the second pushing force F2a and the second 
pushing unit 22 pushes the movable arm 1 5 with the first 
pushing force Fib smaller than the second pushing 
force F2b until the movable arm 15 moves the predeter- 
mined distance A. Thus, load on the motor 16 is re- 
duced. When the movable arm 15 moves the predeter- 
mined distance A, the other end portion of the rotating 
member 32 goes on the slant portion 31 of the slide 
groove 21 . In other words, the other end portion of the 
rotating member 32 is positioned in the transition zone 
R3b. 

[0084] When the movable arm15, i.e. the operation 
and display unit 3, moves furthermore, the other end 
portion of the rotating member 32 is pushed upward by 
the slant portion 31 , as shown in Rg. 8. Thereby, the coil 
spring 33 is extended so that the pushing force of the 
second pushing unit 22 for pushing the movable arm 1 5 
is gradually increased. 

[0085] When the movable arm 15, i.e. the operation 
and display unit 3, moves from the first position to the 
third position, the chamfer 28 of the roller 26 goes on 
the slant portion 24 of the projection 23 In the guide 
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groove 19 at near side of the third position. Thus, the 
roller 26 is positioned In the transition zone R3a. 
[0086] When the movable arm 15, i.e. the operation 
and display unit 3, moves nrx>re, the chamfer 28 abuts 

5 on the slant portion 24 and the roller 26 Is pushed toward 
the operation and display unit 3. Thereby, the coil spring 
27 is compressed and the pushing force of the first push- 
ing unit 20 for pushing the operation and display unit 3 
is gradually Increased. 

10 [0087] When the movable ami 15, I.e. the operation 
and display unit 3, is positioned at the third position, the 
chamfer 28 of the roller 26 abuts on the flat portion 25 
of the projection 23 and the roller 26 is positioned in the 
second zone R2a. The coil spring 27 Is compressed and 

15 the first pushing unit 20 pushes the roller 26, i.e. the op- 
eration and display unit 3, with the second pushing force 
F2a larger than the first pushing force F1 a. 
p)088] When the movable arm 15, I.e. the operation 
and display unit 3, is positioned at the third position, the 

20 other end portion of the rotating member 32 abuts on 
the second flat portion 30 of the slide groove 21 and the 
rotating member 26 is positioned in the second zone 
R2b. Thereby, the coil spring 33 is more extended and 
the second pushing unit 22 pushes the rotating member 

25 32, i.e. the movable arm 15, with the second pushing 
force F2b larger than the first pushing force Fib. 
[0089] Between the third position and the second po- 
sition, the roller 26 moves on the flat portion 25, i.e. in 
the second zone R2a as shown in Rg. 1 3, and the other 

30 end of the rotating member 32 moves on the second flat 
portion 30, I.e. in the second zone R2b as shown in Rg. 
9. The first pushing unit 20 pushes the operation and 
display unit 3 with the second pushing force F2a larger 
than the first pushing force F1 a and the second pushing 

35 unit 22 pushes the movable arm 15 with the second 
pushing force F2b larger than the first pushing force 
Fib. The first and second pushing units 20, 22 prevent 
the operation and display unit 3 and movable arm 1 5 
from rattiing against the main body 2. 

40 [DOM] Thus, when the operation and display unit 3 
and the movable arm 1 5 are positioned close to the sec- 
ond pos'itbn, the operation and display unit 3 and the 
movable arm 15 are pushed by the first and second 
pushing units 20, 22 with the second pushing forces 

45 F2a, F2b larger than the first pushing forces Fla, Fib. 
The operation and display unit 3 and the movable arm 
15 are positioned in the second position. 
[0091] While the operation and display unit 3 moves 
through the third position from the second position to- 

50 ward the first position, the operation and display unit 3 
and the movable arm 1 5 are pushed with the second 
pushing forces F2a, F2b by the first and second pushing 
unit 20, 22 between the second position and the third 
position. Thereafter, when the chamfer 28 of the roller 

55 26 abuts on the slant portion 24 and the other end por- 
tion of the rotating nnember 32 abuts on the slant portion 
31, the pushing forces of the first and second pushing 
units 20, 22 are gradually decreased from the second 
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pushing forces F2a, F2b to the first pushing forces F1 a. 
Fib. 

[0092] Thereafter, when the operation and display 
unit 3 and the movable arm 15 are positioned close to 
the first position, the roller 26 is positioned in the first 
zone R1 a, and the other end portion of the rotating mem- 
k>er 32 abuts on the first flat portion 29 and is positioned 
in the first zone Rib. Thereby, the coil spring 27 is ex- 
tended and the coil spring 33 is compressed so that the 
operation and display unit 3 and the movable arm 15 
are pushed by the first and second pushing units 20, 22 
with the first pushing forces Fla, Fib smaller than the 
second pushing forces F2a, F2b. Thus, the operation 
and display unit 3 and the movable arm 15 are posi- 
tioned at the first position. 

[0093] The pushing forces of the first and second 
pushing units 20, 22 pushing the operation and display 
unit 3 and the movable arm 15 over the area between 
the first position and the second position are changed 
t>etween the first position and second position by the 
guide groove 1 9 and the slide groove 21 . 
[0094] According to this emlxxliment, the guide 
groove 19 and the slide groove 21 change the pushing 
forces of the first and second pushing units 20, 22 be- 
tween the first position and the second position. There- 
by, the pushing forces of the first and second pushing 
units 20, 22 can t>e reduced at a position in which a load 
on the motor 16 is usually larger. Therefore, the maxi- 
mum load on the motor 16 can be reduced so that the 
motor can be prevented from becoming larger and in- 
creasing the cost. And cost of the multi-function elec- 
tronic apparatus 1 can k>e reduced. 
[0095] Because the load on the motor 1 6 is generally 
larger when the operation and display unit 3 and the 
movable arm 1 5 are positioned close to the first position, 
the guide groove 19 and the slide groove 21 reduce the 
pushing forces F1 a, F1 b of the first and second pushing 
units 20, 22 smaller than the second pushing forces F2a, 
F2b at the second position. Thereby, the pushing forces 
of the first and second pushing units 20, 22 at the first 
position in which the load on the motor 16 is generally 
high are reduced so that the maximum load on the motor 
16 can be reduced. Therefore, the motor can t>e pre- 
vented from becoming larger and increasing the cost, 
and cost of the multi-function electronic apparatus 1 can 
be reduced. 

[0096] Because the second pushing forces F2a, F2b 
are larger than the first pushing forces F1 a, F1 b, the op- 
eration and display unit 3 and the movable arm 15 po- 
sitioned close to the second position are prevented from 
rattling against the main body 2. 
[0097] The guide groove 19 and the slide groove 21 
have the first zones Ria, Rib for setting the pushing 
forces of the first and the second pushing units 20, 22 
. to the first pushing forces Fla, Fib, the second zones 
R2a, R2b for setting the pushing forces to the second 
pushing forces F2a, F2b and the transition zones R3a, 
R3b t>etween the first zones Ria, Rib and the second 



zones R2a, R2b. Thereby, the guide groove 19 and the 
slide groove 21 can reduce the pushing forces of the 
first and the second pushing units 20. 22 to the first 
pushing forces F1 a, F1 b when the operation and display 
5 unit 3 and the movable arm 1 5 are positioned close to 
the first position. The guide groove 19 and the slide 
groove 21 can change securely the pushing forces of 
the first and the second pushing units 20,22 between 
the first pushing forces F1 a. Fib and the second push- 
to ing forces F2a, F2b. 

[0098] The guide groove 19 is provided at the main 
t>ody 2 and the first pushing unit 20 is nrK>unted on the 
operation and display unit 3. The slide groove 21 is pro- 
vided at the movable arm 15 and the second pushing 
15 unit 22 is mounted on the main body 2. The first and 
second pushing units 20, 22 have the roller 26 and the 
rotating member 32 contacting with the guide groove 1 9 
and the slide groove 21 , and coil springs 27. 33 pushing 
the roller 26 and the rotating member 32 toward the 
20 guide groove 19 and the slide groove 21. Thereby, the 
first and second pushing units 20, 22 can push the op- 
eration and display unit 3 and the movable arm 15 by 
reaction forces generated by pushing the roller 26 and 
the rotating member 32 toward the main t)ody 2 and the 
25 movable arm 15 with the coil springs 27, 33. 

[0099] The first pushing unit 20 pushes the operation 
and display unit 3 as the front panel. Thereby, the oper- 
ation and display unit 3 is prevented from rattling. The 
second pushing unit 22 pushes the movable arm 15 
30 moving together with the operation and display unit 3. 
Thereby, the movable arm Is prevented from rattHng. 
[0100] The first pushing unit 20 has the roller 26 and 
the coil spring 27 for pushing the roller 26. The roller 26 
penetrates into the guide groove 1 9. Thus, by inserting 
35 the roller 26 into the guide groove 26 and pushing the 
roller 26 toward the guide groove 1 9 with the coil spring 
27, the operation and display unit 3 can t>e pushed. 
[0101] The depth D1 of the first zone Ria in which the 
roller 26 penetrates at the first position and the depth 
40 02 of the second zone R2a in which the roller 26 pene- 
trates at the second position are different Thereby, the 
pushing forces of the first pushing unit 20 at the first po- 
sition and the second position can be differed securely. 
[0102] The second pushing unit 22 has the^ rotating 
45 member 32 and the coil spring 33 for pushing the rotat- 
ing member 32 toward the sHde groove 21 . Therefore, 
by contacting the rotating merntoer 32 with the slide 
groove 21 and pushing the rotating memt>er 32 toward 
the slide groove 21 with the coil spring 33, the movable 
50 arm 1 5 can be pushed. 

[01 03] The height T1 of the first zone R1 b in which the 
rotating member 32 contacts with the slide groove 21 at 
the first position and the height T2 of the second zone 
R2b in which the rotating memt>er 32 contacts with the 
55 slide groove 21 at the second position are different 
Thereby, the pushing forces of the second pushing unit 
22 at the first position and the second position can be 
differed securely. 
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[0104] According to the aforesaid embodiment the 
depth D1 of the first zone R1 a and the depth D2 of the 
second zone R2a of the guide groove 1 9 are differed by 
disposing the projection 23 projecting from the inner sur- 
face of the guide groove 1 9. In this invention, by chang- 
ing whole depth over the bottom surface of the guide 
groove 19 as shown in Rg. 17A. 17B. the depth D1 of 
the first zone R1 a and the depth D2 of the second zone 
R2a of the guide groove 19 may be differed. 
[0105] According this embodiment, the slide groove 
21 has the first flat portion 29, the second flat portion 30 
and the slant portion 31. The second pushing unit 22 
pushes the movable arm 15 with the first pushing force 
F1 b at the first flay portion and with the second pushing 
force F2b at the second flat portion. In this invention, the 
slide groove 21 may be formed slant over all so as to 
mal^e the height against the bottom chassis 11 increase 
gradually from the rear end portion 21 a to the front end 
portion 21b as shown in Rg. 14. The pushing force of 
the second pushing unit 22 to push the movable arm 1 5 
is gradually increased according as the second pushing 
unit 22 moves from the first position shown with a con- 
tinuous line through the third position shown with a long 
dashed short dashed line to the second position shown 
with a long dashed double-short dashed line shown in 
Rg. 14. 

[0106] According the aforesaid embodiment, the pro- 
jectbn 23 of the guide groove 19 has the flat portion 25 
and the slant portion 24. The pushing unit 20 pushes the 
operation and display unit 3 with the first pushing force 
F1 a in the first zone R1 a and the second pushing force 
F2a in the second zone R2a. 

[0107] In this invention, the guide groove 19 may be 
formed slant over ail the kx)ttom surface so as to make 
the depth decrease gradually from the bottom end por- 
tion 19a to the top end portion 19b as shown in Rg. 18. 
The pushing force of the first pushing unit 20 to push the 
operation and display unit 3 is gradually increased ac- 
cording as the first pushing unit 20 moves from the first 
position through the third position to the second position. 
[0108] According to the above structure, the guide 
groove 19 and the slide groove 21 nrK>ve the roller 26 
and the other end portion of the rotating member 32. 
The guide groove 19 and the slide groove 21 change 
the pushing forces of the first and the second pushing 
units 20, 22 gradually from the first pushing forces F1 a, 
F1 b to the second pushing forces F2a, F2b or from the 
second pushing forces F2a, F2b to the first pushing forc- 
es Fla, Fib. 

[0109] Thereby, the guide groove 19 and the slide 
groove 21 can reduce securely the pushing forces of the 
first and second pushing units 20, 22 to the first pushing 
forces Fla, Fib when the operation and display unit 3 
and the movable arm 1 5 are positioned close to the first 
position. Thus, the guide groove 1 9 and the slide groove 
21 can change securely the pushing forces of the first 
and the second pushing units 20, 22 t>etween the first 
pushing forces F1 a, F1 b and the second pushing forces 



20 
F2a, F2b. 

[0110] In this invention, a step 40 instead of the slant 
portion 24 may be disposed at a bottom end of the flat 
portion 25 of the projection 23 as shown in Rg. 16. The 

5 first pushing unit 20 pushes the operation and display 
unit 3 with the first pushing force F1 a when the first push- 
ing unit 20 IS positioned close to the first position and 
with the second pushing force F2a when the first push- 
ing unit 20 is positioned cbse to the second position. 

10 [01 1 1 ] In this invention, a step 41 instead of the slant 
portion 31 may be disposed between the first flat portion 
29 and the second flat portion 30 of the slide groove 21 
as shown in Rg. 1 5. The second pushing unit 22 pushes 
the nrK>vable arm 15 with the first pushing force F1b 
when the second pushing unit 22 is positioned close to 
the first position and with the second pushing force F2b 
when the second pushing unit 22 is positioned close to 
the second position. 

[0112] According to the above structure, the guide 
20 groove 19 and the slide groove 21 move the roller 26 
and the rotating member 32 over the steps 40, 41 . The 
guide groove 19 and the slide groove 21 change the 
pushing forces of the first and the second pushing units 
20, 22 stepwise from the first pushing forces F1a, F1b 
25 to the second pushing forces F2a, F2b or from the sec- 
ond pushing forces F2a, F2b to the first pushing forces 
Fla, Fib. 

[0113] Thereby, the guide groove 19 and the slide 
groove 21 can reduce securely the pushing forces of the 

30 first and second pushing units 20, 22 to the first pushing 
forces Fla, Fib when the operation and display unit 3 
and the movable arm 1 5 are positioned close to the first 
position. Thus, the guide groove 1 9 and the slide groove 
21 can change securely the pushing forces of the first 

35 and the second pushing units 20, 22 between the first 
pushing forces F1 a, F1 b and the second pushing forces 
F2a, F2b. 

[01 1 4] According to the above embodiment, the guide 
groove 19 is provided at the main body 2 and the first 

4o pushing unit 20 is nK>unted on the operation and display 
unit 3. The slide groove 21 is provided at the movable 
arm 15 and the second pushing unit 22 is mounted on 
the main body 2. In this invention, the guide groove 19 
can be disposed at one of the main body 2 and the op- 

^ eration and display unit 3 and the first pushing unit 20 
can be disposed at the other of them. The slide groove 
21 can be disposed at one of the main body 3 and the 
movable arm 1 5 and the second pushing unit 22 can be 
disposed at the other of them. 

so [0115] The slide groove 21 may be disposed at a bot- 
tom wail 5a of a case 5 of the main body 2 as shown in 
Rg. 1 9 and the second pushing unit 22 may be mounted 
on the movable arm 15. In Rg. 19, the second pushing 
unit 22 has a contact member 42 as the pushed member 

S5 for contacting with the slide groove 21 and a flat spring 
43 mounted on the movable arm 1 5 for pushing the con- 
tact member 42 toward the slide groove 21 (correspond- 
ing to the second pushing member) . In Fig. 14-19, the 
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same parts as the aforesaid embodiment are put the 

same marks and explanation is omitted. 

[01 16] According to the aforesaid embodiment, a plu- 

rality of push buttons 18 is provided at the display panel 

1 4 of the operation and display unit 3. In this invention, s 

touch-type switches (also called by a touch panel) may 

be applied on the display panel 14. 

[01 1 7] According to aforesaid embodiment, fblbwing 

multi-function electronic apparatuses can be supplied: 

10 

Appendix 1 : A multi-function electronic apparatus 1 
having the operation and display unit 3 and the mov- 
able arm 15 to be moved by a driving force of the 
motor 16 between the first position and the second 
position against the main body 2 is specified by is 
comprising pushing units 20, 22 for pushing the op- 
eration and display unit 3 and the movable arm 15 
over an area between the first position and the sec- 
ond |30Sition, and the guide groove 1 9 and the slide 
groove 21 for changing pushing forces of the push- 20 
ing units 20, 22 between the first position and the 
second position. 

Appendix 2: The multi-function electronic apparatus 
1 according to Appendix 1 , is specified by that a load 
on the motor 1 6 when the operation and display unit 2s 
3 and the movable arm 15 are positioned between 
the center of the first and second positions and the 
first position is larger than a load on the motor 1 6 
when the operation and display unit 3 and the mov- 
able arm 15 are positioned l>etween the center of 30 
the first and second positions and the second posi- 
tion, and the guide groove 19 and the slide groove 

21 change the first pushing forces F1 a, Fib of the 
pushing units 20, 22 to push the operation and dis- 
play unit 3 and the movable arm 1 5 positioned k>e- 3S 
tween the center of the first and second positions 
and the first position smaller than the second push- 
ing forces F2a, F2b of the pushing units 20, 22 to 
push the operation and display unit 3 and the mov- 
able arm 15 positioned t>etween the center of the ^ 
first and second positions and the second position. 
Appendix 3: The multi-function electronic apparatus 

1 according to Appendix 2, is specified by that the 
guide groove 19 and the slide groove 21 have the 
first zones Ria, Rib in which the pushing units 20, 45 

22 push the operation and display unit 3 and the 
movable arm 15 with the first pushing forces Fla, 
Fib when the operation and display unit 3 and the 
movable arm 15 are positioned between the center 

of the first and second positions and the first posi- so 
tion, the second zones R2a, R2b in which the push- 
ing units 20, 22 push the operation and display unit 
3 and the nrK)vable arm 1 5 with the second pushing 
forces F2a, F2b when the operation and display unit 
3 and the movable arm 15 are positioned between ss 
the center of the first and second positions and the 
second position, and the transition zones R3a,-'R3b, 
being disposed between the first zones Ria, Rib 



and the second zones R2a, R2b, in which the push- 
ing forces of the pushing units 20, 22 are gradually 
changed from the first pushing forces Fla, Fib to 
the second pushing forces F2a, F2b while the op- 
eration and display unit 3 and the movable arm 15 
move from the first position to the second position, 
and the pushing forces of the pushing units 20, 22 
are gradually changed from the second pushing 
forces F2a, F2b to the first pushing forces F1 a, F1 b 
while the operation and display unit 3 and the mov- 
able arm 15 move from the second position to the 
first position. 

Appendix 4: The multi-function electronic apparatus 
1 according to Appendix 2 , is specified by that the 
guide groove 19 and the slide groove 21 increase 
the pushing forces of the pushing units 20, 22 grad- 
ually from the first pushing forces Fla, Fib to the 
second pushing forces F2a, F2b while the operation 
and display unit 3 and the movable arm 15 move 
from the first position to the second position, and 
decrease the pushing forces of the pushing units 
20, 22 gradually from the second pushing forces 
F2a, F2b to the first pushing forces F1a, Fib while 
the operation and display unit 3 and the movable 
arm 1 5 move from the second position to the first 
position. 

Appendix 5: The multi-function electronic apparatus 
1 according to Appendix 2, is specified by that the 
guide groove 19 and the slide groove 21 increase 
the pushing forces of the pushing units 20, 22 step- 
wise from the first pushing forces Fla, Fib to the 
second pushing forces F2a, F2b while the operation 
and display unit 3 and the movable arm 1 5 move 
from the first position to the second position, and 
decrease the pushing forces of the pushing units 
20, 22 stepwise from the second pushing forces 
F2a, F2b to the first pushing forces Fla. Fib while 
the operation and display unit 3 and the movable 
arm 15 move from the second position to the first 
position. 

Appendix 6: The multi-furrction electronic apparatus 
1 according to any one of Appendixes 1 -5, is spec- 
ified by further comprising the roller 26 and the ro- 
tating member 32 to contact with the guide groove 
19 and the slide groove 21 and coil springs 27, 33 
to push the roller 26 and the rotating member 32 
toward the guide groove 1 9 and the slide groove 21 , 
and specified by that the guide groove 19 and the 
slide groove 21 are disposed in one of the operation 
and display unit 3 and the movable arm 1 5 and the 
main kx>dy 2, and the pushing units 20, 22 are dis- 
posed in the other of the operation and display unit 
3 and the movable arm 1 5 and the main body 2. 
Appendix 7: The multi-function electronic apparatus 
1 according to any one of Appendixes 1-6, is spec- 
ified by that the top end portion 3a of the operation 
and display unit 3 is mounted siidably along the^ont 
surface 10a of the main body 2 and the bottom end 
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portion 3b thereof is mounted so as to project and 
return freely against the front surface 10a of the. 
main body 2. 

Appendix 8: The murti-function electronic apparatus 
1 according to Appendix 7, is specified by that the 5 
bottom end portion 3b of the operation and display 
unit 3 is supported by the movable arm 1 5 mounted 
siidably in a direction of intersecting the front sur- 
face 10a of the main body 2 so as to project and 
return againstthe front surface 10a of the main body io 
2. 

Appendix 9: The multi-function electronic apparatus 
1 according to Appendix 6 or 7, is specified by that 
the first pushing unit 20 pushing the operation and 
display unit 3 has the roller 26 supported rotatably is 
at the top end portion 3a of the operation and dis- 
play unit 3 and the coti spring 27 for pushing the 
roller 26 outward of the operation and display unit 
3, and the guide groove 19 Is received the roller 26 
to penetrate therein, and the depth D1 of the first ^ 
zone R1 a which the roller 26 penetrates into when 
the operation and display unit 3 is positioned at the 
first position and the depth D2 of the second zone 
R2a which the roller 26 penetrates into when the 
operation and display u n'lt 3 is positioned at the sec- 2S 
ond position are different. 

Appendix 10: The multi-function electronic appara- 
tus 1 according to Appendix 8, is specified by that 
the second pushing unit 22 pushing the movable 
arm 1 5 has the rotating memt>er 32 being supported 30 
rotatably at the main body 2 and the coil spring 33 
for pushing the rotating member 32 toward the mov- 
able arm 15, and the slide groove 21 is contacted 
with the rotating member 32, and the height T1 of 
the first zone Rib in which the rotating member 32 35 
contacts when the nrK)vable arm 1 5 is positioned at 
the first position and the height T2 of the second 
. zone R2b at which the rotating member 33 contacts 
when the movable arm 15 is positioned at the sec- 
ond position are different. 

[0118] According to the multi-function electronic ap- 
paratus 1 described in Appendix 1 , the guide groove 19 
and the slide groove 21 change the pushing forces of 
the first and second pushing units 20, 22 between the 45 
first position and the second position. Thereby, the 
pushing forces of the first and second pushing units 20, 
22 can be reduced at a position in which the toad on the 
motor 16 IS usually larger. Therefore, the maximum bad 
on the motor 16 can be reduced so that the motor can so 
be prevented from becoming larger and increasing the 
cost. And cost of the multi-function electronic apparatus 
1 can be reduced. 

[0119] According to the multi-function electronic ap- 
paratus 1 described in Appendix 2, the guide groove 19 S5 
and the slide groove 21 change the first pushing forces 
Fla, Fib of the first and second pushing units 20, 22 
smaller than the second pushing forces F2a, F2b of 



them when the operation and display unit 3 and the mov- 
able arm 15 are positioned between the center of the 
first and second positions and the first position. Thereby, 
the pushing forces of the first and second pushing units 
20, 22 at the first position in which the load on the motor 
16 is generally high are reduced so that the maximum 
load on the motor 16 can be reduced. Therefore, the 
motor can be prevented from becoming larger and in- 
creasing the cost, and cost of the multi-function elec- 
tronic apparatus 1 can be reduced. 
p)120] Because the second pushing forces F2a, F2b 
are larger than the first pushing forces F1 a, F1 b, the op- 
eration and display unit 3 and the nnovable arm 15 po- 
sitioned between the center of the first and second po- 
sitions and the second position are prevented from rat- 
tiing against the main body 2. 

[0121] According to the multi-function electronic ap- 
paratus 1 described in Appendix 3, the guide groove 19 
and the slide groove 21 have the first zones Ria, Rib 
for setting the pushing forces of the first and the second 
pushing units 20, 22 to the first pushing forces F1 a, F1 b, 
the second zones R2a, R2b for setting the pushing forc- 
es to the second pushing forces F2a, F2b and the tran- 
sition zones R3a, R3b between the first zones Ria, Rib 
and the second zones R2a, R2b. 
[0122] Thereby, the guide groove 19 and the slide 
groove 21 can reduce securely the pushing forces of the 
first and the second pushing units 20, 22 to the first 
pushing forces F1 a, F1 b when the operation and display 
unit 3 and the movable arm 15 are positioned t>etween 
the center of the first and second positions and the first 
position. The guide groove 19 and the slide groove 21 
can change securely the pushing forces of the first and 
the second pushing units 20, 22 t>etween the first push- 
ing forces F1 a, F1 b and the second pushing forces F2a, 
F2b. 

[0123] According to the multi-function electronic ap- 
paratus 1 described in Appendix 4, the guide groove 19 
and the slide groove 21 change the pushing forces of 
the first and the second pushing units 20, 22 gradually 
from the first pushing forces Fla, Fib to the second 
pushing forces F2a, F2b or from the second pushing 
forces F2a, F2b to the first pushing forces Fla, Fib. 
[0124] Thereby, the guide groove 19 and the slide 
groove 21 can reduce securely the pushing forces of the 
first and second pushing units 20, 22 to the first pushing 
forces Fla, Fib when the operation and display unit 3 
and the movable arm 15 are positioned between the 
center of the first and second |X)sitions and the first po- 
sition. Thus, the guide groove 19 and the slide groove 
21 can change securely the pushing forces of the first 
and the second pushing units 20, 22 between the first 
pushing forces F1 a, F1 b and the second pushing forces 
F2a, F2b. 

[0125] According to the multi -function electronic ap- 
paratus 1 described in Appendix 5, guide groove 19 and 
the slide groove 21 change the pushing forces of the 
first and the second pushing units 20, 22 stepwise from 
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the first pushing forces F1a, Fib to the second pushing 
forces F2a, F2b or from the second pushing forces F2a, 
F2b to the first pushing forces Fla, Fib. 
[0126] Thereby, the guide groove 19 and the slide 
groove 21 can reduce securety the pushing forces of the 
first and second pushing units 20, 22 to the first pushing 
forces Fla, Fib when the operation and display unit 3 
and the rrK)vable arm 1 5 are positioned between the 
center of the first and second positions and the first po- 
sition. Thus, the guide groove 19 and the slide groove 

21 can change securely the pushing forces of the first 
and the second pushing units 20, 22 between the first 
pushing forces F1 a, F1 b and the second pushing forces 
F2a, F2b. 

[0127] According to the multi-function electronic ap- 
paratus 1 described in Appendix 6, the guide groove 19 
and the slide groove 21 are disposed in one of the op- 
eration and display unit 3 and the movable arm 15 and 
the main body 2, and the pushing units 20, 22 are dis- 
posed in the other of them. The first and second pushing 
units 20, 22 have the roller 26 and the rotating memt>er 
32 contacting with the guide groove 19 and the slide 
groove 21 , and coil springs 27, 33 pushing the roller 26 
and the rotating member 32 toward the guide groove 19 
and the slide groove 21 . 

[01 28] Thereby, the first and second pushing units 20, 

22 can push the operation and display unit 3 and the 
movable arm 1 5 by pushing tlie roller 26 and the rotating 
member 32 directly toward the operation and display 
unit 3 and the movable arm 1 5, or by reaction forces 
generated by pushing the roller 26 and the rotating 
member 32 toward the main body 2 and the movable 
arm 15 with the coil springs 27, 33. 

[0129] According to the multi-function electronic ap- 
paratus 1 described in Appendix 7, the operation and 
display unit 3 as a movable portion is pushed. Thereby, 
the operation and display unit 3 is prevented from rat- 
tling. 

[0130] According to the multi-function electronic ap- 
paratus 1 described in Appendix 8, the movable arm 1 5 
as a movable portion moving together with the operation 
and display unit 3 is pushed. Thereby, the movable arm 
is prevented from rattling. 

[0131] According to the multi-function electronic ap- 
paratus 1 described in Appendix 9, the first pushing unit 
20 has the roller 26 and the coil spring 27 for pushing 
the roller 26. The roller 26 penetrates into the guide 
groove 19. Thus, by inserting the roller 26 into the guide 
groove 26 and pushing the roller 26 toward the guide 
groove 1 9 with the coil spring 27 , the operation and dis- 
play unit 3 can be pushed. 

[01 32] The depth D1 of the first zone R1 a in which the 
roller 26 penetrates at the first position and the depth 
D2 of the second zone R2a in which the roller 26 pene- 
trates at the second position are different. Thereby, the 
pushing forces of the first pushing unit 20 at the first po- 
sition and the second position can be differed securely. 
[0133] According to the multi-function electronic ap- 



26 

paratus 1 described in Appendix 1 0, the second pushing 
unit 22 has the rotating member 32 and the ooil spring 
33 for pushing the rotating member 32 toward the slide 
groove 21 . Therefore, by contacting the rotating mem- 

5 bet 32 with the slide groove 21 and pushing the rotating 
. member 32 toward the slide groove 21 with the ooil 
spring 33, the movable arm 15 can be pushed. 
[0134] The height T1 of the first zone Rib in wh'ch the 
rotating member 32 contacts with the slide groove 21 at 

10 the first position and the height T2 of the second zone 
R2b in which the rotating memk>er 32 contacts with the 
slide groove 21 at the second position are different. 
Thereby, the pushing forces of the second pushing unit 
22 at the first position and the second position can be 

15 differed securely. 

[0135] Although the present invention has k>een fully 
described by way of examples with reference to the ac- 
companying drawings, \t is to be noted that various 
change and modifications can be made with the scope 

20 of the present invention as defined by the following 
claims. Incidentally, the content of Japanese Patent Ap- 
plication No. 2003-59170 is hereby incorporated by ref- 
erence. 

25 

Claims 

1. An electronic apparatus having a nrK>vable portion 
to be moved by a driving force of a drive power 

30 source between a first position and a second posi- 
tion against a main body comprising: 

energizing device for energizing said movable 
portion over an area between the first position 
35 and the second position; and 

changing device for changing a energizing 
force of said energizing device to er>ergize said 
movable portion between the first position and 
the second position. 

40 

2. The electronic apparatus according to claim 1, 
wherein a load on said driving power source when 
said movable portion is positioned between the 
center of the first and second positions and the first 

^ position Is larger than a load on said driving power 
source when said movable portion is positioned be- 
tween the center of the first and second positions 
and the second position, and said changing device 
changes a first energizing force of said energizing 

50 device to energize said nrx>vable portion positioned 
between the center of the first and second positions 
and the first position smaller than a second energiz- 
ing force of said energizing device to energize said 
movable portion positioned between the center of 

55 the first and second positions and the second posi- 
tion. 

3. The electronic apparatus according to claim 2, 
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wherein said changing device has a first zone In 
which said energizing device energizes said mova- 
ble portion with the first energizing force when said 
movable portion is positioned between the center 
of the first and second positions and the first posi- 
tion, a second zone in which said energizing device 
energizes said movable portion with the second en- 
ergizing force when said movable portion is posi- 
tioned between the center of the first and second 
positions and the second position, and a transition 
zone, being disposed between the first zone and the 
second zone, in which said energizing force of said 
energizing device is gradually changed from the 
first energizing force to the isecond energizing force 
while said movable portion moves from the first po- 
sition to the second position, and said energizing 
force of said energizing device is gradually changed 
from the second energizing force to the first ener- 
gizing force while said movable portion moves from 
the second position to the first position. 

4. The electronic apparatus according to claim 2, 
wherein said changing device increases said ener- 
gizing force of said energizing device gradually from 
the first energizing force to the second energizing 
force while said movable portion moves from the 
first position to the second position, and decreases 
said energizing force of said energizing device 
gradually from the second energizing force to the 
first energizing force while said movable portion 
moves from the second position to the first position. 

5. The electronic apparatus according to claim 2, 
wherein said changing device increases said ener- 
gizing force of said energizing device stepwise from 
the first energizing force to the second energizing 
force while said movable portion moves from the 
first position to the second position, and decreases 
said energizing force of said energizing device step- 
wise from the second energizing force to the first 
energizing force while said movable portion moves 
from the second position to the first position. 

6. The electronic apparatus according to claim 1 , fur- 
ther comprising a energized member to contact with 
said changing device and a energizing member to 
energize said energized member toward said 
changing device, wherein said changing device is 
disposed in one of said movable portion and said 
main body and sakJ energizing device is disposed 
in the other of said movable portion and said main 
body. 

7. The electronic apparatus according to claims 1, 
wherein said nrtovable portion is a front panel, one 
end portion thereof being mounted sl'idably abng 
one surface of said main body and the other end 
portion thereof being mounted to project and retum 



freely against the one surface of said main body. 

8. The electronic apparatus according to claim 7, 
wherein the other end portion of said front panel is 
5 supported by a movable arm t>eing mounted sllda- 
bly in a direction of intersecting the one surface of 
said main body so as to proj ect and retum against 
the one surface of said main body. 

10 9. The electronic apparatus according to claim 6 or 7, 
wherein said energizing device has a first energiz- 
ing device, the first energizing device including a 
roller being supported rotatably at the one end of 
said front panel and a first energizing member for 

IS energizing said roller outward of said front panel, 
wherein said changing device is received said roller 
to penetrate therein, and a depth of a first portion 
which said roller penetrates Into when said front 
panel is positioned at the first position and a depth 

20 of a second portion which said roller penetrates into 
when said front panel is positioned at the second 
position are different. 

10. The electronic apparatus according to claim 8, 
25 wherein said energizing device has a second ener- 
gizing device for energizing said movable arm, the 
second energizing device including a rotating mem- 
ber being supported rotatably at said main txxJy and 
a second energizing member for energizing said ro- 
30 tating memt>er toward said movable arm, wherein 
said changing device is contacted with said rotating 
member, and a height of a first portion at which said 
rotating rr>ember contacts when said movable arm 
is positioned at the first position and a height of a 
35 second portion at which said rotating member con- 
tacts when said movable arm is positioned at the 
second position are different. 
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